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1 3.950 857 142 86 ~3.575 428 571 43
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15 3.887 104 582 28 ~3.606 052 850 00
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Table 2 Numerical values of skin friction coefficient Re C/,

Re,

Cy

S = 0.2 (unsteady flow )

n=0.5

n=0

n=0.5

M Re K S = 0 (steady flow )
n=0

0.0 2.0 0.2 3.824 730 202 38 3
1.0 4.204 454 230 54 4
2.0 4.552 210 644 58 4
3.0 4.873 952 292 20 4
2.0 0.5 0.2 3.849 616 513 65 3
1.5 4.325 559 753 65 4
2.5 4.771 684 251 32 4
3.5 5.190 461 303 92 5
2.0 2.0 0.0 3.951 059 166 98 3
0.1 4.254 815 226 04 4
0.2 4.552 210 644 58 4
0.3 4.844 354 453 13 4

.787 266 918 78
. 169 930 620 67
.520 128 178 77
. 843 930 679 76
. 840 084 532 69
.300 118 946 60
. 733 682 288 48
. 142 413 975 60
.951 059 166 98
.241 207 712 27
.520 128 178 77
. 789 883 318 62

D A Sl

991 203 589 26
364 616 303 21
707 324 965 12
024 943 926 74
889 364 888 51
442 916 612 55
963 867 905 99
454 879 450 55
104 398 089 67
408 963 488 44
707 324 965 12
000 515 621 61

.942 399 350 89
.319 074 412 17
.664 525 498 79
.984 485 546 25
.876 475 010 00
.408 832 700 45
.913 371 653 56
.391 481 431 78
. 104 398 089 67
.389 546 179 93
.664 525 498 79
.931 124 431 78
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Table 3 Numerical values of couple stress coefficient Re C,,

Re‘rCgr

S = 0 (steady flow ) S = 0.2 (unsteady flow )

n=0 n =05 n=0 n =05

0.0 2.0 0.2 0.387 278 980 109 3.262 953 247 28 0.383 145 930 553 3.688 737 851 10
1.0 0.387 543 251 367 3.407 709 588 77 0.383 603 165 498 3.833 134 884 47
2.0 0.387 797 110 015 3.541 403 629 83 0.384 023 949 443 3.966 658 135 13
3.0 0.388 039 304 423 3.666 081 339 07 0.384 412 418 868 4.091 282931 10
2.0 0.5 0.2 0.099 220 968 475 2.151 034 362 28 0.098 934 723 438 2 2.264 765 356 84
1.5 0.293 069 065 641 3.095 143 186 66 0.290 798 273 461 3.420 856 571 47

2.5 0.481 151 680 563 3.972 378 971 88 0.475 653 829 432 4.493 614 049 36

3.5 0.664 043 350 895 4.793 426 729 77 0.654 723 551 751 5.497 746 427 37

2.0 2.0 0.0 0.000 000 000 000 2.679 778 360 57 0. 000 000 000 000 3. 136 805 493 37
0.2 0.197 854 021 227 3.119 117 059 25 0. 195 587 393 503 3.558 478 312 59

0.4 0.387 797 110 015 3.541 403 629 83 0.384 023 949 443 3.966 658 135 13

0.6 0.571 285 510 760 3.950 187 243 78 0.566 534 046 078 4.363 971 237 75

T gr

3G T EESHOS TN I R EL Re, €, FISEIR, 23 R AERTER(S=0) b2

REGET(S #0) , 1000 FIHFRELBES M Re Al K BEINTTE I, S n =0 B BER (S =0) 1Y
TN S FREL Re, C,, , RTATREW (S # 0) WIS FREG T2 0 = 0.5 B AFGER(S #
0) MR FRE, K TAFER (S # 0) M S REL WK 3 I LIB R n = 0 I, XF
TAWRM (K =0) ,FER(S =0) MATER(S # 0) HA R EREL Re,C,, = 0. XIEH
T K =00, (7)) FIHHE(8) ik N A M A Navier-Stokes 7 HE , A MG FEEA SR B4
TET ;3 AR .

5 & Z5

ARSCHTFE 1AL T P [ i JEEF T 22 ) B89 A R P 44 fol A S 1) 3 8. e i [ A o0 12 5
TS OO oA i e AT R 4

1) RSB KX f(q) FIf () BISEI, 5 M FI Re Xf f(m) Flf (n) BSZMIEA ;

2) WU , ATESELS X f(n) RS () T g(n) BRI
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3) M FI K X TCi M g (n) BRI, S EE (n = 0) SRR (n = 0.5) BTEYRZIIE
MR ABEANE n =038 /& n =0.5,Re F1 S X} g(n) WIFZIAIZEA,
4) Hartman %8 M 30T, 30 522000011

5) AMEn=0
A PREL

0 i8S n = 0.5, KMEHEREL Re, C,, AN T EFREL Re,C,, J& Re , M, S FIK 1)

6) n =0.5 NAYF M EEB LR Re €, KT n = 0 I Y2 1 BESEE DRRE
7) RETAKRS) 1A T 2 T EEAE B Re €, KT 7K Bl 24 0 25 T BE 48 DRVBK
8) BB (S =0) MUK EEIEIEL Re C, ,/NTAFET (S # 0) HYF M BEIE 5K

9) M n =0, REEF(S #0) W R S8 ZRE Re C

INFRER(S =0) FT N 118

gr?

FHC Y n =050 AFER (S # 0) BTN B REL Re, C,,, KRTFER (S =0) BT R 1)

Bt S —AEE (ME AU R ) B R BT AR KA 7E KSU-VPP-103 T () %5 4 8
Bh. VR B BT L R 5 Rl
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Axisymmetric Magnetohydrodynamic flow of a
Micropolar Fluid Between Unsteady
Stretching Surfaces

T. Hayat''>, M. Nawaz', S.Obaidat’
(1. Department of Mathematics, Quaid-I-Azam University 45320,
Islamabad 44000, Pakistan ;
2. Department of Mathematics, King Saud University, P. O. Box 2455,
Riyadh 11451, Saudi Arbia

Abstract: This investigation examines the time dependent MHD flow problem of a micropolar
fluid between two radially stretching sheets. Both the cases (n = 0, 0.5) of strong and weak
concentrations of microelements are taken into account. Suitable transformations were em-
ployed for the conversion of partial differential equations into the ordinary differential equa-
tions. The solutions of the resulting problems were developed by a homotopy analysis method
(HAM). Angular velocity, skin friction coefficient and wall couple stress coefficient were illus-
trated for various parameters of interest.

Key words: micropolar fluid; radial stretching; homotopy analysis solution; skin friction coef-

ficient; wall couple stress coefficient



